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jhis stents the Se4«l ^ Aft. Final concurrently filjd herewith. 

Applicants note^vitb appreciation jbe courtesies extended to Applicants' undersigned 
Applicants n 7k inte^ew As discussed during the telephone mwrview, the 

comments to supplement prior arguments and further demonstrate the differences between the 
claimed invention and Uie cited art. 

The present inventors conducted a study to establish the differences between parbcles 
formed using the process described in the present invention and particles ft, med nsmg the 
Randen et al. method. The investors also considered particles formed using the Bustos et aL 
me thod Bustos et al. was cited by Applicants in the Information Disclosure Statement filed 
January 28, 2002. As noted in Applicants' response filed April 16, 2003, B.^os et al. refer to 

the Randen et a), paper. , 

As a preliminary matter/as also previously noted by Applicants, the process desenpbon 
in Randen et al. is ambiguous Jk does not specify the order of addition of solvent and aqueous 
solution. As is typical for other.procedures, Applicants submit that the sldKed artisan would 
generally add the solvent to the^eons phase. This is supported by Bustos et at, whrch refers 
to the Randen paper and specifically adfe th.so.vcnt to the ^^-^^ 

Tfa , , r „ ^ invention. Thus Applies submit that the skilled artisan, upon reading 

Randen et al., would add the sojvent to the aqueous solution. This is a fun. lamental dtfference 
from the process of the present invention. 

Particles prepared by the inventors in accordance to the Randen et :d. and Bustos et al- 
process were evaluated by diffeUal scanning calorimetry (DSC). The DSC results 
demonstrate that sham meltingWs are obtained for the particles of the present invent™ 
whereas the starch samp.es (i.* as disclosed in Randen et al., prepared by .dding the solvent to 
fte aqueous solution) do not This indicates that large molecules, such as ,tarch, produce 
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p^leswtfch-l*^ 

^7 000 Da (for example, a> recited in claim 1 ) rapidly forms crystals of mgh latt.ce 

found to give rise to micTO^ckcgated ^ith bi emotes . 

Biomolecule coated parties have advantageous properties comparco to those tn winch 
the protein is included and dieted throughout (i.e. as found m Randen et d. on page 765 
rient-W column, 4* paragraph bom the bottom and the sentence starting "The use of.... ). For 
example, biomolecule coated patficles have very high local concentration or. the particle surface 
and at* freely available for reaction with rcactants such as substrates, inhibitors, drugs, cross- 
linkers, solubility modifiers, biolactivity modifiers (e.g. PEG), etc. 

Furthermore, small molecules such as those with a molecular weight of less than 1,000 
Da have the advantage that theyjire able to crystallize very raptdly and at low temperatures and 
so micro-crystals can be produced during the rapid co-precipitation process. 

Particles with a crystalline com have many advantageous properties compared to those 
with an amorphous core. For exlmple, biomolecn.es coated onto a molecularly flat crystalline 
surface, as obtained on coprecipjitation, can be directly imaged using scanning probe rmcroscopy 
techniques. This can provide information abejut protein shape, orientation «t surfaces and 
complexes formed prior to precipitation. Furthermore, protein coated mien .crystals can bo used 
to efficiently form biomoleculaf imprints by polymerization of functional monomers around 
microcrystals suspended in an organic solvent because the biomolecules a~ concentrated at the 
surface. On amorphous surfaces the surface eventration of biomolecute will be too low to be 
useml. 

Large molecules and po ymers such as starch are generally very sic w to crystallize 
(except by cooling from a meltj and produce particles with mainly amorphous cores on co- 
precipitation. Claim 2 current!,} refers to thejcrystalline nature of the core. 

The inventors also evaluated the panicles by scanning electron mic rograph (SEM). 



Attached is a copy of an image! 



of starch particles obtained by the inventors when they repeated 
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the process of Randen et 
riot crystalline and, as shown by fh 
A number of additional ad* 



adding the solvent to the aqueous solution), rhese are clearly 

' slid, bar, iin-Tfflirhl-rfr-V" S0™«w»- 
d^antageous features of the claimed invention are set forth 



below. 

(i) The production i 



of particles less than 50 microns in a single process step. 



The process described in 
terms of ease of manufacture, 
leave a significant proportion 
particles less than 50 microns. 

In contrast, the process 
microns. Such particles 
to bring them into the claimed 
inefficient using conventional 
to damage of the biomoleculc. 
dangerous immunological 



The 



of the 



used in 



would rieed 



size 



response 



(ii) The production 
narrow size range. 



of discrete 



he present indention has considerable industrial advantages in 
process is quicker and cheaper and has bt en demonstrated to 
biomolecuie in a native conformation, on the surface of 



Randen; et al. produces particles much larger than 50 
further time intensive processes such a> milling and sieving 
range. Such processes have been demonstrated to be 

(see kanden et al.) and if intensified are likely to lead 
.ged biomolecules can lead to an undes iiablc and potentially 
if used in a pharmaceutical formulation 



equipment 



Damaj 



s well-defined regular particles less tmin 50 microns with a 



The present invention also has the advantage that the particles are cisier to process into 
suspensions, coatings and can b|l used to make free-flowmg powders well * uited for 
pharmaceutical formulations such as for pulmonary and parenteral applications. This comes 
from the discrete well-defined regular particle sizes less than 50 microns. 

In contrast, in the prior art such as Randen et al., starch particles much larger than 50 
microns are produced. Following milling, they are reported to be still nubOy larger than 50 
microns, irregular in shape and show a wide size distribution (see Randen * al. at page 764, 
Table 3) Having a wide size distribution and shape makes it difficult to obtain suitable 
conditions for further process iteps. For example, the smallest and largest fractions will have 
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w differ settling proves. L panic.es arc also .ported to not be ft, . flowed are^ 
Zfore not we!, suited for ph-aceuueai Co— ons where prec.se dos^-.als 

or other delivery devices is generally required. 

(ii i) The production of particle! in which the core material can strrfghtforwardly bo 
separated from the biomolecules by dialysis, ultrafiltration etc. 



lave to be stored and/or shipped wherein tl e particles may 



Particles, in general, may 1 

disintegrate and/oT degrade. 

The biomolecules in the present invention maybe advantageously stored and shipped as 
dry powders. However, prior ^application the biomolecules may need to beporified from the 
co-precipitant This is much mJre efficiently achieved with low molecular ■ veight compounds 
(i.e. less than 1,000 Da). The biWolecules are therefore, if necessary, easy to separate m the 
present invention, 

b contrast, separation bi dialysis or ultrafiltration relies on difforen.es in molecular size 
and will be inefficient or ineffective for large molecules such as starch (i.e. Randen et a).). 

i 

(iv) Production of particles! that dissolve very rapidly on exposure to water. 

The present invention alantageously produces small hydrophilic particles which tend to 

become fully solvated and disperse more quickly than large hydrophilic molecules. This has 

advantages for the reconstitute^ of pharmaceutical formulations because i- is desirable that 

redissolution of protein occurs Upidly but with minimum agitation. It is important to appreciate 

that this is only possible becaus 3 the particles are water soluble themselves . 

j 
i 

Sup plemental , Infor mation r H«iMrejnrB Statement 

Also tiled concurrenUyjherewiih is a supplemental Information Di. closure Statement, 
presenting GB 2,13 1.948A ftXnsidcration by the Examiner. As discussed above, the claimed 
invention is directed to waM^slublc particles comprising a coprecipitant core with a dehydrated 
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biological macroroolecule coated 
wthat j 1.000 Da . GB 2,131; 
beads. In contrast to the claimed 
wa ter-soluble . GB 2,131,948A 
suspension. Sec page 2* lines 24 
considered to have water-soluble 
as cross-linked polyacrylamide 
Accordingly, the claimed particl. 



ALSTON BIRD LLP 
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Won, ^miM^ms^im^M .k^^eighuf 

to proteins adsorbed to the surface of polymeric 
invention, however, the particles of GB 2.1M.948A are sot 
thai the beads are prepared and used in an aqueous 
27 Thus the particles of GB 2.131.948A would not be 

Furthermore, the polymers used in CiB 2.1 3 1 ,948A such 
have molecular weights greater than 1,0. "0 Da as clauned. 
differ from the particles of GB 2,1 3 1 ,948 ^. 



reports 



cores- 



will 



ronclusion 

hTTuminary, the cited art does not teach or suggest water soluble par-icles compnsmg a 
coprecipitant core with a dehydrated biological macromolecnle coated thereon. Further the cited 
art does not teach or suggest the Le of a coprecipitant with a molecular weight less than 1,000 
Da. Accordingly Applicants respectfully submits that the claimed inventiox. is novel and 
nonobvious and request withdrawal of the rejections of record. 

The rejections of record laving been addressed above in full, Appli, ants respectfully 
submit that the claimed inventiol is in condition for allowance, which action is respectfully 

lave any questions regarding the foregoing . it is respectfully 
requested that the Examiner coiuact the undersigned at her convenience. 

It is not believed that extensions of time or fees for net addition of c laims are required, 
beyond those that may otherwise be provided for in documents accompany ,ng this paper. 
However, in the event that additional extensions of time are necessary to al low consideration of 

ereby petitioned under 37 CFR § 1 -136(a), and any fee required 



this paper, such extensions are 
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,f claims) is hereby authorized to be charged to Deposit 



Respectfully submitted, 




Melissa B. Pendleton 
Registration No. 35,459 
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